Sequential Delivery and Cascade Targeting of Peptide Therapeutics for Triplexed Synergistic Therapy with Real-Time Monitoring Shuttled by Magnetic Gold Nanostars.
Due to the outstanding synergistic effects and low-toxicity, combination therapy exhibits more considerable potential in antitumor activity than monotherapy. Herein, a core-shell magnetic gold nanostar (Fe3O4@GNS, MGNS)-based system for codelivery of a mitochondrial targeting amphipathic tail-anchoring peptide (ATAP) and a membrane-associated cytokine (tumor-necrosis-factor-related apoptosis-inducing ligand (TRAIL) was constructed. The magnetic core can facilitate delivery of the drug vehicle by external magnetic field, which results in accurate accumulation and enhances tumor cellular uptake for preliminary targeting. TRAIL and ATAP could sequentially target and be released toward the plasma membrane and mitochondria, initiating the extrinsic and intrinsic apoptosis pathways, respectively. The gold shell of MGNS can cause local tumor hyperthermia due to broad-band plasmon resonances in the near-infrared region, which can act as a complement with the peptide drug to further enhance apoptosis. Both in vitro and in vivo experiments revealed that rationally integrating extrinsic apoptosis, intrinsic apoptosis and hyperthermia for triplexed synergistic therapy, enabled the smart drug vehicle with pinpoint peptide drug delivery capabilities, and minimized side effects, enhancing the antitumor efficiency.